I. INTRODUCTION
The Standard Model (SM) fails to explain the matter-antimatter asymmetry observed in our universe. Finding new sources of CP violation could aid in explaining this difference. Time-dependent CP violation measurements of beauty mesons allow the determination of the mixing induced CP-violating phase, φ s . The CP-violating phase is of interest in both penguin dominated and three-level b → s transitions, which test the flavour changing neutral current interaction describing B meson mixing. The LHCb experiment provides high sensitivity in these measurements.
We present new results of time-dependent CP violation in the B is given by −2β s where higher order diagrams including loops and new physics (NP) contributions are neglected. This is analogous to the CKM-angle β in B 0 decays. The CKM angle β s is given by
where the arguments are elements from the Cabibbo Kobayashi Maskawa (CKM) matrix. The two matrix elements in the denominator enter through the tree diagram of a b → ccs transition, as can be seen in Fig. 2 . Thus, the CP-violating phase, φ ccs s , can be measured through interference between mixing and decay as φ s ≡ φ mix − 2φ dec .
III. STATUS AND PREDICTIONS OF THE DECAYS
The updated measurement of CP violation parameters in the B 0 s → φφ decay has been performed on the full Run 1 data-set with the addition of data collected in 2015 and 2016 [1] . The decay mode is dominated by penguin loop contributions, thus increasing the sensitivity to NP. In the analysis, the direct CP violation parameter, |λ| is measured, along with the CP-violating phase φ sss s . The SM predicts φ sss s close to zero in the context of QCD factorisation [2] . Theoretical errors are of the order of ∼ 2% [3] . However, several beyond the Standard Model (BSM) models allow for significant CP violation in b → sss penguin decays [4] [5] [6] . The B 0 s → J/ψh + h − analyses are both performed using data collected by the LHCb detector in 2015 and 2016. The results have been combined with previous Run 1 measurements [7, 8] . The common parameters measured here are |λ| and the CP-violating phase φ vs. ∆Γs before the Winter 2019 conferences [10] .
+ π − decay has previously been shown to have a predominant CP-odd final state [11] . This implies the decay has no sensitivity to Γ L , such that the measured difference in average decay widths is Γ H − Γ d . Predictions from global fits to data of the phase φ ccs s
give a value of −36.8 [12] . Its experimental status before the Winter 2019 conferences is shown in Fig 3. 
IV. ANALYSIS INGREDIENTS
The analyses discussed here are performed using a time-dependent angular analysis. The methods used are similar and a general overview of the necessary analysis ingredients is described in this section.
A. Selection
It is essential to select a sample of events with signal purity as high as possible. Each analysis uses different methods to achieve this. In the B ± π ± ) invariant mass shape to determine the shape of the combinatorial background. This shape is used in the final mass fit, which yields roughly 33 500 signal candidates.
B. Decay-time resolution
To resolve the fast flavour oscillations induced by B 0 s −B 0 s meson mixing, it is essential to achieve a good decay-time resolution that is much smaller than the oscillation period. In the analyses covered here, an average decay-time resolution of 41 − 45 fs is accomplished.
The B 0 s → J/ψh + h − analyses make use of a prompt J/ψ sample to calibrate the decay-time resolution. In the B 0 s → φφ analysis, a novel method was implemented, utilising the fact that the opening angle between the two kaons stemming from a φ is very small. This is exploited by calibrating the decay-time resolution on a prompt pseudo-two body sample.
C. Angular efficiency
The non-uniform selection efficiency in the decay angles as a result of the LHCb detector acceptance and kinematic selection cuts needs to be accounted for. The helicity angles used in the B The efficiency is calculated for each analysis, where simulated events selected in the same way as data are used.
D. Decay-time efficiency
In a similar fashion, the decay-time efficiency needs to be accounted for. All Run 2 (2015-2016) data uses the B 0 → J/ψK * 0 decays as a control mode. A different control sample is used in Run 1 vs. Run 2 data due to differences in the higher level trigger configuration. In order to create a control sample that is kinematically more similar to the decay mode of interest, the Run 1 B 
V. RESULTS
The time-dependent fit to extract the CP violation parameters consists of a simultaneous fit to the decaytime and the three helicity angles. The B 0 s → φφ fit consists of three contributions: the CP-even P -wave and CP-odd P -wave coming from the φφ final state. In addition, the f 0 (980) resonance is close in mass to the φ and could thus contribute to the result. This is accounted for in the fit by allowing the combination of an S-wave and double S-wave component. The fit results are given in Tab. I. The results presented are in agreement with previous LHCb results as well as the SM predictions. [GeV] Fig. 7 , where the current results are based on a sample of data corresponding to 5fb −1 .
